Metformin-induced suppression of glucose-6-phosphatase expression is independent of insulin signaling in rat hepatoma cells.
Metformin is thought to decrease blood glucose levels by reducing hepatic glucose output. To elucidate the pharmacological action of metformin on hepatic glucose production, we examined its effect on the gene expression of glucose-6-phosphatase (G6Pase), a key enzyme of gluconeogenesis, in H4IIE rat hepatoma cell line by RT-PCR and quantitative real-time PCR. Metformin suppressed dexamethasone/cAMP-induced expression of G6Pase mRNA in a dose dependent manner, its maximum effect being observed at 2 mM (79.3% inhibition, P<0.05). Pretreatment with the PI3-kinase inhibitor wortmannin, the MEK-1 inhibitor PD98059 or the protein kinase C inhibitor GF109203X had no effect on suppressed G6Pase expression by metformin. Moreover, metformin did not stimulate Akt phosphorylation. In the present study, we demonstrate that metformin suppresses G6Pase mRNA expression by a mechanism that is independent of the activation of PI3-kinase, Akt, MAP kinase and protein kinase C pathway in hepatocytes.